. Selection criteria.
Criteria References
Experience and knowledge of the company Bendaña et al. (2008 ) Watt et al. (2009 Performance in previous projects Bendaña et al. (2008 ) Watt et al. (2009 Experience in project management Watt et al. (2009) Technical aspects, technical experience, and method / technical solution Bendaña et al. (2008 ) Watt et al. (2009 Organizational and human resources aspects, workload / capacity Bendaña et al. (2008 ) Watt et al. (2009 Political, environmental and social aspects and other Bendaña et al. (2008) Best proposal in terms of quality issues, proposed timeline, and financial issues Bendaña et al. (2008) Position of the company Watt et al. (2009) Customer-supplier relationship Watt et al. (2009) implies that different levels of responsibility and integration need to be agreed between the company and the supplier (Petersen et al., 2005) . The degree of supplier integration can range from none to three different levels. These levels can be described as being three boxes -white, grey and black. In the white level, the supplier is consulted informally on the project, with discussions on specifications and requirements, but the purchasing company makes all the decisions. In the grey level, the project is a formalized joint activity, which may include information and technology sharing and joint decision-making concerning design specifications. Finally, at the black level, the project is a supplier-driven design based on the company's specifications, with only a review and agreement of the specification (Petersen et al., 2005). 2.2. Procurement management and a project's success Araújo et al. (2017) highlight the importance of suppliers in the success or failure of the project. The selection and evaluation of the performance of the supplier play an essential role in the development of the project.
Several researchers have developed decision charts to investigate the criteria for the selection and success rate of suppliers in terms of time, cost and quality. Over the years, however, the selection process has become increasingly complex, mainly as a result of the continued proliferation of different procurement methods, the increasing technical complexity of projects (Agarchand & Laishram, 2017) , and the need for greater value for money. Therefore, the classic criteria of time, cost and quality alone are considered very simplistic in the context of complex project environment and, so, decision frameworks need to be updated (Naoum & Egbu, 2015 . The current vision of a project's success is considered multidimensional (Carvalho & Rabechini Junior, 2015; Shenhar & Dvir, 2007) , and this comprehensive view should also be considered in a procurement management environment.
Aiming to minimizing the gap between what is hired and delivered, the supplier have to fully understand the company's needs in the procurement process through extensive information sharing and constant communication. Only when a binding mechanism motivates information sharing is it possible to achieve a balanced relationship between the company and the supplier. As the company-supplier mechanism works, risk-averse suppliers are more likely to collaborate to define project scopes (Cheng & Carrillo, 2012) .
The integration of product and process design decisions made together by companies and suppliers in the supply chain has been studied from various theoretical perspectives, including transaction cost savings, relational theory, organizational design, and network governance models. All these theories make clear that the company-supplier spectrum of supplier integration requires appropriate safeguards and coordination mechanisms to succeed (Petersen et al., 2005) . Cao & Zhang (2010) suggest four components of the advantages of collaborating in the supply chain: (1) collaborative advantages are achieved through supply chain partnering activities, such as sharing information, synchronizing decisions, sharing complementary resources, and aligning incentives with partners' costs and risks; (2) the benefits are greater when acting together rather than independently; (3) there are some leverage effects or synergistic results; and (4) it is not just about collaborative transactions: it involves the joint creation of knowledge and innovation. Based on this, the authors point to five dimensions of the advantages of supply chain collaboration: process efficiency, flexibility, business synergy, quality, and innovation.
Research methods
Aligned with the objective of this study, a systematic literature review was carried out. A systematic literature review (SLR) aims to comprehensively identify and synthesize research on a specific topic (Carvalho et al., 2013) and differs from traditional narrative reviews (Tranfield et al., 2003) because they use structured, organized, transparent and replicable procedures at each stage of the process (Carvalho et al., 2013; Littell et al., 2008) . One of the main benefits of using this approach is to minimize bias by completing an exhaustive literature search (Cook et al., 1997) . There are different ways of conducting a literature review, including bibliometrics analysis, meta-analysis and content analysis (Carvalho et al., 2013) .
Sampling process
To obtain an overview of the literature on the topic of interest -procurements in project management -the ISI Web of Knowledge (Web of Science) and Scopus databases were consulted. The Web of Science (WoS) database was selected because it contains a variety of world-class research literature linked to a core of rigorously selected journals (Clarivate Analytics, 2017) ; in addition, articles published in indexed journals and with impact factor calculated by Journal Citation Reports (JCR) are located on this database. The Scopus database was chosen as the largest database of abstracts and citations of peer-reviewed literature (Elsevier, 2017) .
The data collection phase was performed on 17/10/2017, with the use of the following logical strings and connectors: "procurement" AND "project management". These strings were searched in the fields "Topic" (in the WoS database) and "Article Title, Abstracts, Keywords" (in the Scopus database). Initially, 301 results were returned from the WoS Main Collection and 2,314 from Scopus. Then, the results were refined in the following order: first, the document type was refined to "Article" or "Review" (WoS) and "Article", "Review" or "Article in Press" (Scopus); second, the language was filtered to "English" (WoS and Scopus); and third, only literatures from the areas of management, business and operations were considered. For this latter filter, the results were refined to "Management", "Operations Research Management Science", "Business" or "Business Finance" (WoS) and "Business, Management and Accounting" (Scopus). The result of these refinements was a database composed of 52 WoS articles and 440 Scopus articles (see Figure 1 and Table 2 ). As an additional control base for the study, a new search was performed in the Scopus database, using only the search string "procurement" and refining the result by source. The authors' source of interest is the "International Journal of Project Management", owing to its high impact factor (4.034 for the year 2016 according to JCR) in the project management literature. This second search returned 95 articles.
The resulting sample consisted of 472 articles, excluding 115 duplicate articles (present in both databases). As shown in Figure 1 , after the structured search in the databases and the extraction of the results, the abstracts of the remaining articles were analyzed. Studies that were not directly related to the subject were excluded from the sample. The final sample consisted of 319 articles. Figure 1 shows the methodological workflow performed in this study, adapted from Homrich et al. (2018). 
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String: "procurement" AND "project management" Fields: "Topic"
String: "procurement" AND "project management" Fields: "Article Title, Abstracts, Keywords" The sample of 319 publications was distributed in 62 journals. There is a concentration of publications in journals related to the areas of management, administration, engineering, construction, contracting, and procedures.
Approximately 67% of the articles were published by six journals. The journal with the largest number of publications was the "International Journal of Project Management" (74 articles -23%), followed by two journals in construction engineering -"Construction Management and Economics" (47 articles) and the "Journal of Construction Engineering" (31 articles). The "Journal of Construction Engineering and Management" led the number of publications in the period between 1985-1994. However, in subsequent periods, it lost the leadership position to the "International Journal of Project Management".
Data analysis
The final sample, composed of 319 articles, was analyzed in two ways: bibliometric analysis and content analysis and coding. It should be emphasized that the analyses are based only and exclusively on the data obtained through the specific sampling process adopted in this study. The bibliometric analysis and content analysis and codification will be explained in more detail in the following paragraphs.
The bibliometric analysis includes statistical and network analysis and aims to answer the research question RQ1. For network analysis, VOSviewer software was used because it offers a series of graphical analyses, such as the co-citation of authors . The software generates the networks of connections and segregates the analyzed items into groups called clusters. Each cluster is represented by a color and aggregates all items considered similar. The size of the circles of the maps shows the number of occurrences of the item, and the proximity between two items reveals their degree of relation, the closer, and the more related. The more important an item, the larger the size of its label and the size of its representative circle .
To obtain the centrality values, UCINET 6 software was used. UCINET 6 is a software package for data analysis of social networks; it also has network visualization tools (Borgatti et al., 2002) .
For content analysis and coding, the authors decided to select the outliers of the final sample. An outlier is an atypically observation that may have disproportionate effects on the statistical results of a sample, such as the average, which may result in misinterpretations (Minitab, 2017) . According to Figueira (1998) , an outlier is characterized by its relation to the remaining observations (data) that are part of the sample. The distance between the outlier and these observations is fundamental for their correct characterization. Outliers are also known as abnormal, contaminating, strange, extreme, or aberrant observations (Figueira, 1998) .
Initially, the outliers were identified regarding total citations. For this reference, 22 outliers were found. Then a new analysis was made to identify the outliers with regard to the average citations per year. For this last scenario, 15 outliers were identified, of which 12 were considered in the first analysis (reference of total citations). The two analyses together compound a sample of 25 outliers. The outliers identified are presented in Figure 2 , all obtained through Minitab software.
As this type of analysis (total citations and average citations per year) tends to exclude several current articles that have not yet reached a high number of citations, and considering the objectives of this study (tendencies and contributions of the literature on the subject of procurement in project management), we decided to add to this sample of outliers all articles of 2016 and 2017 (28 studies), resulting in a sample of 53 articles that compose the content analysis and coding of this study.
A coding schema was developed to perform the content analysis based on the in-depth analysis of the articles. The coding scheme is presented in Table 3 of Acquisitions (DA), Spectrum of Supplier Integration (SSI), Supplier Selection Criteria (SSC) and Success Dimensions (SD).
The two codes related to research design, Kind of Study (KS) and Approach (A), were defined as proposed by Franco et al. (2018) and Carnevalli & Miguel (2008) . The Dynamics of Acquisitions (DA) code was based on Madureira & Carvalho's (2015) classification. The Spectrum of Supplier Integration (SSI) code is based on the study of Petersen et al. (2005) , deployed in three levels. The Supplier Selection Criteria (SSC) code was obtained from the work of Araújo et al. (2017) and the Success Dimensions (SD) code was deployed in seven dimensions according to Shenhar & Dvir (2007) and Carvalho & Rabechini Junior (2015) . Table 3 shows the detailed coding schema and a statistical summary of the main results of the content analysis results. The relative value ("%" column) was calculated according to the number of articles marked for each category ("Occurrences" column) and the total number of articles analyzed and coded (53 articles). The articles selected for content analysis and coding were thoroughly analyzed by all the researchers for coding. Each article could be classified into no, one, or more categories for each code. Appendix A presents the coding summary for the articles analyzed according to the coding schema presented in Table 3 .
After the coding process, UCINET was applied for core-periphery analysis and code relations network. IBM SPSS software was used for correlation analysis among codes.
Results
Key studies
Considering the most cited articles of the sample, 15 articles present average citations per year above ten (see Appendix A). Among the most cited articles, three articles are related to public-private partnerships (PPP). The study by Bing et al. (2005) focuses on risk allocation in PPP contracts in the United Kingdom and aims to identify the preference for the allocation of specific risks between the public and private sector and both (shared). Osei-Kyei & Chan (2015) systematically review the literature on critical success factors for PPP contracts, in which they present a list containing 37 critical success factors identified from the analysis of 27 articles. The research by Zhang & Asce (2005) also deals with critical success factors for PPP contracts. Zhang & Asce (2005) present five critical success factors (macro) composed of 47 success sub-factors (micro). The other most cited studies are related to the dynamics of acquisitions. Kadefors (2004) discusses factors that influence the development of trust and cooperation between company and supplier. Eriksson & Westerberg (2011) propose a model for analyzing how procurement impacts project performance criteria, considering the cooperative environment as a mediating (one scenario) and moderating (in another) variable (see Appendix A).
A recurrent topic of the analyzed articles is PPPs. The database contains papers about the critical success factors for PPPs contracts (Hwang et al., 2013; Li et al., 2005; Osei-Kyei & Chan, 2015; Yuan et al., 2009; Zhang & Asce, 2005) , the preference for risk allocation in PPPs (Abednego & Ogunlana, 2006; Bing et al., 2005; Hwang et al., 2013) , relationships that are established in a PPP contract (Smyth & Edkins, 2007) and key performance indicators for PPPs contracts (Yuan et al., 2009 ).
The term "costs" frequently appears because it is a variable of analysis of several studies. As shown by the main results of the content analysis and codification presented in Table 3 , the project success dimension impacted by the procurements most adopted by the studies is project management efficiency (PM Efficiency), in which the variable "costs" is considered.
The network of co-citation of cited references was generated using VOSviewer software and is shown in Figure 3 . The two most frequently cited references (cited in the core sample of 319 articles) are Black et al. (2000) and Bresnen & Marshall (2000) , both with five co-citations, followed by Zadeh (1965) , Reve & Levitt (1984) , Winch (1989) , Latham (1994) , Love et al. (1998a) , Turner & Simister (2001) and Alderman & Ivory (2007) , all with four co-citations (see Figure 3) .
The two most co-cited studies have as their central theme partnership in the construction industry. Black et al. (2000) analyze the success factors and benefits of partnerships. Bresnen & Marshall (2000) study the link between partnerships and cultural changes within the industry. 
Key topics
The analysis of keywords and terms most widely used can help researchers in the definition of research topics in their future researches and studies . The network of co-occurrence of keywords was generated with the metadata of the 319 articles of the final sample. Initially, the metadata from both bases (WoS and Scopus) were imported with the VOSviewer software. Then the "pajek" files were extracted and imported into the UCINET 6 software to perform the co-occurrence keywords and centrality and intermediation indexes, as shown in Figure 4 . The keywords were organized into five clusters. The first cluster deals with project procurement management and its relationship with other PM knowledge areas, particularly cost and risk management. The second cluster is related to the field of studies. The centrality index shows that the majority of the studies contained in the database belong to the construction industry and major infrastructure projects (see Figure 4 ). For these cases, several studies related to PPPs are noted. Studies related to PPPs mention projects developed in the United Kingdom, China, Eurasia, Singapore, Australia, among others, which were grouped in cluster 4.
The third cluster brings together topics related to strategic issues for sustainability with a focus on the social dimension, issues such as strategic planning, decision-making, investments, and competition. And finally, the fifth cluster grouped the research methods that appeared in the analyzed database.
The detailed content analysis based on the coding schema is presented in Table 3 and Appendix A. The Dynamics of Acquisitions (DA) codes that appeared the most in the analyzed articles were Cooperation -DA6 (26.42%), followed by both codes Complementarity -DA4 and Trust -DA5 (18.87%). Just a few articles focused on Synergy -DA1 (9.43%), Learning -DA2 (3.77%), and no study dealt with Power Balance -DA3.
Just a few articles explored the Spectrum of Supplier Integration (SSI), in the grey box -SSI2 (15.09%) is more frequent, followed by the black box -SSI3 (7.55%). Only one study addressed the white box -SSI1.
All categories of code related to Supplier Selection Criteria (SSC) were identified. The criteria for Cost/Price -SSC2 (15.09%) were predominant, followed by the criteria of Experience -SSC6 (9.43%), Quality -SSC1 (7.55%), Staff Features -SSC3 (7.55%) and Company Management -SSC5 (7.55%).
All the codes related to the project Success Dimensions (SD) were identified. The most frequent dimension was the iron triangle (scope, time, and cost), present in the PM Efficiency dimension -SD2 (28.30%) with greater representativeness of the variable "costs". The second most frequent success dimension was Social and Environmental Impact -SD7 (18.87%), followed by Product/Service -SD1 (15.09%), Current Impact on the Company -SD4 (13.21%) and Future Impact on the Company -SD5 (13.21%). The strong presence of SD7, which is not common in other project management studies (Carvalho & Rabechini Junior, 2017) 
Trends and gaps
The content analysis shows a gap of confirmatory and quantitative researches; just 16.98% of the content analysis sample were quantitative studies, and 26.42% were Survey -KS5. The Kind of Study (KS) predominant is case studies -KS6 (49.06%) and Literature Review -KS3 (28.30%). Regarding the Approach (A), Qualitative studies -A1 (50.94%) predominate in the analysed sample (see Table 3 ).
The engineering-procurement-construction (EPC) and PPP methods are highlights in the discussions, with many articles taking these approaches and reinforcing the value of developing partnerships. The increasing importance of partnership relationships in the procurement process and supply chain management stands out in the most recent articles found in the literature. Aspects such as collaboration and trust are increasingly being considered important issues in procurement management.
In EPC studies the partnership strategy to integrate stakeholders into the project is highlighted as it significantly facilitates not only design management and risk management, but also improves project performance and creates strategic long-term benefits (Wang et al., 2016b) . Other recent issues on EPC procurement are related to suppliers' claims (Shen et al., 2017) and procurement processes (Thangavel & Yogananth, 2016) .
In PPPs studies, collaborative procurement and trust building mechanisms (Challender, 2017) are highlighted. Trust issues are proving to be an integral part of stakeholder experiences in procurement environments, with recognized benefits (Strahorn et al., 2017) . In the procurement process, it may be necessary to consider new perspectives for supplier selection and evaluation, owing to the importance of having partnerships with suppliers that meet organizational needs (Araújo et al., 2017) .
Recent studies on what are known as social procurements, in which the procurement process is used to leverage extra social benefits and create social value for local communities, could also be a new research stream. Social procurements differ from traditional procurements by specifying products in projects that promote or require suppliers to employ disadvantaged groups in society (ethnic minorities, disabled, long-term unemployed, ex-offenders, etc.). However, numerous changes would need to be made to the current procurement process, and this could be addressed in a future research agenda to understand the barriers to social procurement and the potential role that social enterprises, clients, governments, and other stakeholders could play (Loosemore, 2016) .
However, in times of crisis, the effects of the economic situation on collaborative work with an emphasis on trust in these relationships mean that organizations return to conventional methods of competitive procurement, seeking to reduce risks and maintain control (Challender et al., 2016) .
PPPs studies evaluate whether a project pipeline is an effective tool for proposal development by suppliers ( De Clerck & Demeulemeester, 2016a) . The effect of corruption is analysed in procurement management, as it aggravates cost, time, performance, and the benefits delivered. However, there are different types of corruption and different project characteristics that are most likely to suffer from it (Locatelli et al., 2017) .
Discussion
Through the analysis comprised in this article, it was possible to investigate RQ1 -What are the key aspects of the literature on procurement in project management?
The keywords network analysis of the 319 articles reveals the link between project procurement management and cost and risk project management knowledge areas. It also shows that studies are focused on the construction industry and major infrastructure projects developed in China, the United Kingdom, and Eurasia. Strategic issues are also relevant in procurement management, as they deal with the partnership, competition, and social impact.
The cross-analysis of the coding schema allowed the identification of the core themes in the studied sample. Core-periphery analysis showed that the core class memberships are composed of the codes Dynamics of Acquisitions (DA) (Complementarity DA4 and Cooperation DA6) and Success Dimensions (SD) (Product/Service SD1, PM Efficiency SD2, Current Impact on the Company SD4, Future Impact on the Company SD5, and Social and Environmental Impact SD7). The link between the Dynamics of Acquisitions (DA) and Success Dimensions (SD) with a core/periphery fit (correlation) of 0.7702 is shown in Figure 5 . The cross-analysis of the sample also allowed the exploration of RQ2 -What is the relationship between procurement management and the project's success?
The cross-analysis of the relationship between the key variables and the project's Success Dimensions (SD) are shown in Figure 6 . The cross-tabulation and correlation between variables are presented in Table 4 . .524** .339* 1 *Pearson Correlation is significant at the 0.05 level (2-tailed); **Pearson Correlation is significant at the 0.01 level (2-tailed). DA3 was deleted because it has no occurrence. Figure 6 shows that the relationship between the Dynamics of Acquisitions (DA) and Success Dimensions (SD) is the strongest, corroborating with core-periphery analysis. The correlation analysis shows that several connections between DA and SD are significant (see Table 4 ). Four correlations are significant at the 0.01 level: the correlation between Synergy (DA1) and Impact on the Team (SD3), the correlation between Learning (DA2) and Future Impact on the Company (SD5), the correlation between Cooperation (DA6) and Product/Service (SD1) and with Social and Environmental Impact (SD7). Four correlations are significant at the 0.05 level: the correlation between Learning (DA2) with Impact on the Customer (SD6), correlation between Complementarity (DA4) with Product/Service (SD1) and Impact on the Team (SD3), and correlation between Cooperation (DA6) with Future Impact on the Company (SD5).
Considering the other relationships between key variables, some of the correlations seem interesting for future research. Particularly, the relationship of Dynamics of Acquisitions (DA) with the Spectrum of Supplier Integration (SSI) and with the Supplier Selection Criteria (SSC) is significant at the 0.01 level for Synergy (DA1) and Grey box (SSI2), and significant at the 0.05 level for Synergy (DA1) and Time (SSC7). This can be explained by the studies concerned with the involvement of suppliers in the initial phases of the project (Kadefors, 2004; Laryea & Watermeyer, 2016 ) and the sharing of information with suppliers (Love et al., 1998b ) and present as micro-level risks (Bing et al., 2005) .
Regarding the Dynamics of Acquisitions (DA), the dynamics that present the greatest relationship with the Success Dimensions (SD) are Cooperation (DA6), Complementarity (DA4), and Learning (DA2). We did not observe relationships between the dynamic Power Balance (DA3) and the Success Dimensions (SD) within the sample analyzed in this study, which may correspond to another research gap. The most present Success Dimensions (SD) are Product/Service (DS1), PM Efficiency (DS2), and Social and Environmental Impact (DS7).
Conclusion
This study contributes to the literature by analyzing in-depth, a large sample of articles that deal with procurement in the context of project management. Based on the analysis, it was possible to answer the two research questions proposed. First, it shows that the academic literature focuses on the dynamics of acquisitions and lacks studies on the spectrum of supplier integration and supplier selection criteria. Moreover, the research is concentrated on the construction industry and infrastructure projects, lacking researches related to other types of projects. Second, the relationship between the dynamics of acquisitions and success dimensions is well covered by the literature; however, the relationship between the spectrum of supplier integration and supplier selection criteria with success dimensions is poorly explored.
This study presents implications for practice by exploring how procurement management affects the project's success. Several insights of this study have managerial implications, as it shows that more synergy with suppliers can lead to a positive impact on the team. Besides, focusing more on the learning process with the supplier can positively affect the future impact on the company and positively impact on the customer. Cooperation with suppliers also has a positive effect on the product/service, has a positive future impact on the company and a positive social and environmental impact.
Furthermore, the study shows the main trends and gaps in the literature. The emerging trend on topics regarding procurement management appears to be social procurement. There is a lack of studies with a focus on the relationship between the spectrum of supplier integration, supplier selection criteria, and success dimensions. These are areas that can be explored in-depth in future researches. The content analysis also shows that the research in this field is mainly qualitative, through case-based research, so there is room for future confirmatory studies. In particular, following the research variables and relationships explored in this study (see Figure 6 ) would be helpful in future field researches.
This paper has inherent limitations in the research methods adopted. First, the databases and research strings selected might lead to limitations in the studied sample. Relevant studies could be missed in our search mechanisms. The inherent subjectivity of the content analysis process performed by the researchers also presents limitations, although the selection criteria and the use of three researchers in the analysis minimize this issue. 
